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CENTRAL FAX CENTER 
AMENDMENTS nrT _ , V,tH 

°CT 3 200S 

In the Claims LW0 

Status of Claims 

1 1 .(currently amended) An apparatus for condensing multi-component fluids comprising: 

2 a plurality of heat exchange stages, 

3 at least one scrubber adapted to receive at least one input liquid stream and at least one input 

4 vaoor stream a nd produce at least one outpu t liquid stream and at least one output vapor stream, and 

5 a plurality of mixers and sputters, 

6 • W here Uii hutt u cchaug i ±Ugts and the at least one scrubber and the mixers and the splitter 

7 are configured to form aii mtcrewm e ctcd in mdi a way thai Ali i- auu. an j,plit and uiIauI that a 
g mireri parriallv condensed stream Hprivsri fmm a vapor multi-component feed stream forcntcrs each 
9 of the heat exchange where each partial ly condensed stream has parameters adapted to 

1 0 increase increasing a heat transfer coefficient in each of the heat exchange stages , where each of the 

11 heat exchange stages is adanted to fullv condense its partially condensed stream, and where a last 

12 heat exchange stage is adapted to produce a fully condensed mulri-component output stream . 

1 2.(original) The apparatus of claim 1, where the plurality of heat exchange stages is two. 

1 3.(original) The apparatus of claim 1, where the plurality- of heat exchange stages is three. 

1 4.(original) The apparatus of claim 1, where the plurality of heat exchange stages is four. 

1 5.(original) The apparatus of claim 1 , where the plurality of heat exchange stages is more than 

2 four. 

1 6.(currently amended) The apparatus of claim 1, further comprising aplurality of scrubbers, 

2 where the scrubber plurality is equal to or one less than the plurality of heat exchanger exchange 

3 stages. 

1 7.(currently amended) The apparatus of claim 6, where the heat exchange stage plurality is 

2 three and the scrubber plurality is two. 
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1 8.(original) The apparatus of claim 1 , wherein the exchange stages are heat exchangers. 

1 9.(currently amended) An apparatus for condensing multi-component fluids comprising: 

2 a first plurality of heat exchange stages, 

3 a second plurality of scrubbers aHs pteri in receive at least one input liquid stream and at least 

4 cfflg fapm vanor str e*™ ™H induce at Inast one outpu t Ufluid stream and at least one output vapor 

5 stream, 

6 a third plurality of mixers, and 

7 a fourth plurality of splitters , 

8 where die huu exchange stages md die scrubbers arc interconnected in such a flirt 

9 stiuum ate ^lil and mixed so that a mixed stream enteryraehheat exchange stage mereasmg a fa t i t 
10 transfer uiLffiuuiliii u iJiufaitlu .i l exch tng tegesthe^crub^ers the mixers and the splitter are 
U configujgd to form a partially condgnsed stream deriv ed from a vapor multi-rornponem feed stream 

12 w^h of the heat er^ r fp^ where each partially condensed stream has parameters adapted 

13 to mcreass a he^t transfer efficient in e.r.h of the heat excis e st ^es where, each of the heat 

14 ~*™q« sjageg *re ada pjed to fcllv condense its partially ponder,^ stream and where a last heat 

15 exghangS *~* IS adapjed to nroduce a hilly condensed mnlti-romponent output stream - 

1 10(currently amended) The apparatus ofclaimii, where the plurality ofheat exchange stages 

2 is two. 

1 ll.(currentlyamended) Theappararusofclaim+2, where theplumlityofheat exchange stages 

2 is three. 

1 12.(currently amended) The apparatus of claim 42, where the plurality ofheat exchange stages 

2 is four. 

1 1 3(currently amended) The apparatus of claim 42. wheretheplurality ofheat exchange stages 

2 is more than four. 

1 14 (currently amended) The apparatus ofclaim*2, further comprising a pluraUty of scrubbers 

2 where the scnibber plurality is equal to or one less than the plurality of heat exchanger exchange 
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3 stages. 

1 15.(currently amended) The apparatus of claim 614. where the heat exchange stage plurality 

2 is three and the scrubber plurality is two. 

1 16.(currently amended) The apparatus of claim ^ wherein the exchange stages axe heat 

2 exchangers. 

I 17 (currently amended) A process for condensing multi-component fluids comprising the steps 

3 - fouling au input tapoi ,ucam cuui^Liug amulli component lluul l u alternation q m 

4 of claims 1-16 ; 

5 spiittingteMinput muj^SBSn^ 

6 fo warding the first vapor snb-stream to a lower port of a scrubber, 

7 combining the second vapor sub-stream with a first scrubber liquid stream from abottom 

8 port of the scrubber to form a first mixed stream; 

9 passing the first mixed stream through a first heat exchanger where it is fully condensed 
1 0 forming a first condensed stream; 

I I splitting mtrfirst a condensed stream into first and second condensed sub-streams^vh^ethe 

12 rmiriensed stream is the fW rrmrtensed Stream; 

13 combining the second condensed sub-stream with a first scrubber vapor stream from an 

14 upper port of the first scrubber to form a second mixed stream; 

15 forwarding the first condensed sub-stream to a top port of a the scrubber; 

16 ^unterflowcomposifionaUy^ 

1 7 sub-stream in the scrubber, and 

1 8 passing the second combined mixed stream through a second heat exchanger where*rrmtty 

19 con de n se d fo rming fin ,1 bq u td tn form , f ully condensed multi-component output stream^ere 

20 cotnprismg a rmriri component stream the fully condensed multi component output stream has 

21 h^iuga^mp u Mto^ ^ 

22 vapor stream, 

23 ' where the streams entering each heat exchanger are mixed streams having a composUion 

24 designed to increase, optimize or maximize a heat transfer coefficient in each heat exchanger. 
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1 18.(currently amended) The process of claim 17, further comprising the steps of: 

2 before the second splitting step ; combining the first condensed stream with a second scrubber 

3 vapor stream from a port in a middle section of the scrubber to form a third mixed stream, 

4 passing the third mixed stream through a third heat exchanger where it is fully condensed 

5 forming a second condensed stream , where the condensed stream is the second condensed stream- 

1 19.(currently amended) The process of claim 1 7, further comprising the steps of: 

2 before the second splitting step, splitting the first condensed stream into third and forth 

3 condensed sub-streams, 

4 forwarding the forth condensed sub-stream to a first port in a middle section of the scrubber; 

5 combining the third condensed sub-stream with a second scrubber vapor stream from a 

6 second port in the middle section of the scrubber above the first middle port to form a third mixed 

7 stream, 

8 passing the third mixed stream through a third heat exchanger where it is fully condensed 

9 forming a second condensed stream , where the conde nsed stream is the second condensed stream. 

1 20.(currently amended) The process of claim 17, further comprising the steps of: 

2 before the second splitting step, combining the first condensed stream mte with a second 

3 scrubber liquid stream from a first port in a middle section of the scrubber to form a third combined 

4 stream, 

5 combining the third combined stream with a second scrubber vapor stream from mother a 

6 second port in the middle section of the scrubber above the fi rst middle port to form a third mixed 

7 stream, 

8 passing the third mixed stream through a third heat exchanger where it is fully condensed 

9 forming a second condensed gfrean ^ where the conden sed stream is the second condensed stream. 

1 21. (currently amended) Aprocess for condensing multi-component fluids comprising the steps 

2 of: 

3 feeding an input vapor stream comprising a mulli-coiupoiiuit fluid to a coiid i mati o u system 

4 of ilaiins 1-10; 

5 splitting the an input multi-component vapor stream into first and second vapor sub-streams; 
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6 forwarding the first vapor sub-stream to a lower port of a first scrubber; 

7 combining the second vapor sub-stream with a first scrubber liquid stream from a bottom 

8 port of a second scrubber to form a first mixed stream; 

9 passing the first mixed stream through a first heat exchanger where it is fully condensed 

10 forming a first condensed stream; 

1 1 combining the first condensed stream with a first scrubber vapor stream from a port in a 

12 middle section of the first scrubber to form a second mixed stream, 

13 passing the second mixed stream through a second heat exchanger where it is fully 

14 condensed forming a second condensed stream 

1 5 splitting the second condensed stream into first and second condensed sub-streams; 

16 combining the second condensed sub-stream with a second scrubber vapor stream from an 

17 upper port of the second scrubber to form a third mixed stream; 

1 8 forwarding the first condensed sub-stream to a top port of the first scrubber; 

1 9 forwarding a second scrubber liquid stream from a bottom port of the first scrubber to a top 

20 port of the second scrubber, 

21 forwarding a third scrubber vapor stream from an upper port of the first scrubber to a lower 

22 port of the second scrubber, 

23 counterflow compositionally equilibrating the first vapor sub-stream and the first condensed 

24 sub-stream in the first scrubber, 

25 counterflow compositionally equilibrating the second scrubber liquid stream and the third 

26 scrubber vapor stream in the second scrubber, and 

27 passing the third mixed stream through a third heat exchanger where it is fully condensed 

28 forming a final liquid stream comprising a multi-component stream having a compositions the same 

29 or substantially the same as the input stream, 

30 where the streams entering each heat exchanger are mixed streams having a composition 

3 1 designed to increase, optimize or maximize a heat transfer coefficient in each heat exchanger. 

1 22.(original) The process of claim 2 1 , further comprising the steps of: 

2 beforethesecondsplittingstep, combining the first condensed stream with a second scrubber 

3 vapor stream from a port in a middle section of the scrubber to form a third mixed stream, 

4 passing the third mixed stream through a third heat exchanger where it is fully condensed 

5 forming a second condensed stream. 
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1 23 .(original) The process of claim 21, further comprising the steps of: 

2 before the second splitting step, splitting the first condensed stream into third and forth 

3 condensed sub-streams, 

4 forwarding the forth condensed sub-stream to a port in a middle section of the scrubber; 

5 combining the third condensed sub-stream with a second scrubber vapor stream from a port 

6 in the middle section of the scrubber to form a third mixed stream, 

7 passing the third mixed stream through a third heat exchanger where it is fully condensed 

8 forming a second condensed stream. 

1 24 (currently amended) The process of claim 21, further comprising the steps of: 

2 before the second splitting step, combining the first condensed stream into wjtha second 

3 scrubber liquid stream from a port in a middle section of the scrubber to form a third combined 

4 stream, 

5 combining the third combined stream with a second scrubber vapor stream from anotherport 

6 in the middle section of the scrubber to form a third mixed stream, 

7 passing the third mixed stream through a third heat exchanger where it is fully condensed 

8 forming a second condensed stream. 

1 25 .(new) An apparatus for condensing multi-component fluids comprising: 

2 a first splitter valve adapted to receive a multi-component vapor feed stream and to form a 

3 first vapor feed sub-stream and a second vapor feed sub-stream, 

4 a scrubber apparatus adapted to receive the first vapor feed sub-stream at a lower port and 

5 a first portion of a first condensed stream in a top port and to produce a liquid scrubber stream at a 

6 bottom port and a vapor scrubber stream at an upper port, 

7 a first mixer valve adapted to combine the second vapor feed sub-stream and the liquid 

8 scrubber stream to form a first combined stream, 

9 a first heat exchange stage adapted to fully condense the first combined stream to form a first 

10 condensed stream, where the first combined stream has parameters adapted to increase a heat 

1 1 transfer coefficient of the first heat exchanger, 

1 2 a second splitter valve adapted to divide the first condensed stream into two portions, 

13 a second mixer valve adapted to combine a second portion of the first condensed stream and 
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14 the vapor scrubber stream to form a second combined stream, 

15 a second heat exchanger adapted to fully condense the second combined stream to form a 

1 6 fully condense multi-component output stream, where the second combined stream has parameters 

1 7 adapted to increase a heat transfer coefficient of the second heat exchanger . 

1 26.(new) The apparatus of claim 25, wherein the scrubber apparatus includes a single scrubber. 

1 2827.(currently amended) The apparatus of claim 25, wherein the scrubber apparatus includes 

2 two scrubbers. 

28.(new) An apparatus for power generation comprising: 

a vaporization unit adapted to fully vaporize a fully condensed multi-component working 
fluid stream into a fully vaporized multi-component working fluid stream; 

an energy extraction unit adapted to convert a portion of thermal energy in the fully 
vaporized multi-component working fluid stream and to produce a spent multi-component working 

fluid stream, 

a condensation unit including: 

a plurality of heat exchange stages, 

at least one scrubber, and 

a plurality of mixers and splitters, 
the at least one scrubber, the mixers and the splitter are configured to form a partially 
condensed stream derived from a vapor multi-component feed stream for each heat exchange 
stage, where each partially condensed stream has parameters adapted to increase a heat 
transfer coefficient in each of the heat exchange stages, where the heat exchange stages are 
adapted to fully condense its partially condensed stream, and where a last heat exchange 
stage is adapted to produce a fully condensed multi-component output stream. 
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